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(57) Abstract: The invention relates to a hand-held and 
hand-operated printing device having a print head (2) 
assembly comprised in a housing (1) for a hand-held and 
hand-operated printing controlled by a processor (4), and 
a method therefore. The position of the printing device on 
a print medium is sensed in relation to pixels to be printed. 
An image is stored in a memory together with its mutual 
image pixel coordinate data. Image pixels are printed onto 
the print medium through nozzles (12) in a print-head 
array (60) in accordance with the pixel coordinate data 
during a printing sequence. The image is built-up through 
sectional printing whereby each section has at least one 
print area interfacing at least one other print area, said 
interfacing print areas being correlated to fill-out transition 
print areas during printing of said sections through at least 
one transition printing pattern by omitting printing of some 
pixels in said transition print area. 
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HAND HELD PRINTER CORRELATED TO FILL-OUT RBfi^CT/PTO J 3 SEP 200T 

PRINT AREAS 

Technical field 

The present mventioo pertains .0 a hand-opetated priming device having a pnn, 
tad assembly for a hand-held and hand-operated priming on a prin, medmm comrolled by a 
5 : I and a method thetefore. so caUed Random Movement Pnntmg Technotogy 
^T,. Specif, » provides enhanced image ,ua,„y for sectioua, priming of an ,mage by 
means of a priming transition pattern. 

Background an 

Hand-heU and hand-opetated printing deuces vrith an inje-je. prin. head are 

10 known through various documents. . , „„ lW .< 

US paten. No. 5.927.S72 by Yamada discloses a system and a method of 

printing an image repressed by a frame of image data u„,,a,ng a ^<^2 
Lea! sensor means for racking posirions of.be hand-hCd pnnter re.attve .0 the surface 
J medium dunng a priming process. is momtored ,n rea, time usmg navgahon 

„ inrorroa.,on generated by .he op,« ^ _ ^ 

Each optical sensor comprises an array ui uu 
, mag « of .he surface of a pnn. medium a. Hxed rime m.ervais. Prefer*, me optica, sensor 
mc ans can de.ee. slight pattern variations on me pnn. medium, such as paper fibe, 
...uminarmn panem fonned by h.gb.y reuective surface features and shadowed areas between , 
, 0 Id surface fea,u,c, These feahares can then be used as references fur de.erm.nmg the 
" potion and ,he reUt.ve movemen. of the hand-hem pome,. Dunns .he pnnung process, 
hand-he.dpnn.ercana 1 sousem=prin t edpo rt ,onsof.heima g eas.efe I encepos..,ons. 

b, the P-fened embodiment, me band-heid pnnter contents a nav.gatton 
lessor and a printer dnver Using .he primer driver, .he navigation processor dnves » : 

uavels across ,he prin, medium during a priming process. Each segment of the .mage 
^ omo a part.cmar location on the printtneomm . form a composite 

k .he US patent No. 6,233.368 Bl by Badya, e, a! it is taught a CMOS mgttal 
im.graKd circuit (.C, chip on which an image is captured, digged, and then processed on- 

30 +*~T22!ZZ — — — — ■ pho * - 

.ay ror capturing ah itnage and genetaung a reproach- 

cirouitry includmg an n-bU successive app— n reg.s e, (SAR) 

converter for converting the anaiog signa. to a corresponding dtgrtal stgnal, filler cucumy 



10-SEP-04 15:16 FRAIWacco Sweden AB +46-B-3IB3I5 T-130 P 006/038 F-585 

• ^^SFOj.'oo.W 

2 

fa**. . spatial H« for dp comras, enharcemen. of the corresponding image, 
compression circuit for reduces .he digital signal storage needs. correlation circonry for 
process me d.g.,1 s.gna, to generate a result aurface on which a minima tes.des , 
Lsenung a boa, fit image disp.ac.pa0P. between the captured image and p,e„ous .mages, 
, ,„,erpo,a„on circuitry for mapping the result surface into *- and y-coord.nates. and an . 
,„,erface with a device using the chip, such as a hand-held scanner. 

The filter circuitry, the concession circui.ty, the correlation arcu.fry and the 
i„ IHp o,a„on crcuttry are a„ embodted in an o„-ch,p digiu, stgna. processor (DSP). The DSP 

,f,kD A\o\\\veA sicmal with almost infimie 
embodiment allows precise algorithmic processmg of the Agitued Ssgnal 

mum The cotresDondinE mathematical computations 
10 hold time, depending on storage capability. The corresponding 

u >» m the vaearies of CMOS chip structure processing analog signals, 
are thus no longer subject to the vagaries vi ^ *v ^ 

-i „t« .he DSP's software making the chip tunable, as well 
Parameters may also be programmed into the DSP s software n 

as flexible and adaptable for different applications. 

US patent No. 5,644,1 39 by Allen et al discloses a scanning dev lC e and a method 
15 for forming a scanned electronic image includuig the use of navigation informal that is 
acqu ,red along with image data, and then rectifying the ,mage data based upon the navt^ 
and image information. The natation information is obtained in frames. The deference 

. P frames are detected and accumulated, and this accumulated displacement 
between consecutive frames are aeiecicu auu 

value is representative of a post.ton of the soanntng device relative to a reference. The tnuge 
,0 data is then nosiuoned-tagged using the position data obtained from the accumula *d 
placemen, value To avo.d the accumuUfion of en., the accumela.ed displacement valo 
obtained fiom conaeeut.ve frames is updated by comparing a cutrent frame wtth a much 
earfier frame stored in memory and using the resulting difference as the disp.acem.nt from 
.he earner frame. These larger displacement steps are then accumulated to determtnc 
at relative position of the scanning device. 

The above documents do only teach how ,0 de.em.ine .he postnoo m 
concep.ua, geneaation of naviganon informanon. In .his co„,ex, the OS pa.ent 5,927,872 by 
Yamada uses the navigation information for a hand-held seanne, d,sc.osed .u US pa.em 
5,644.139 by AUen e. ah The mvenuon according to Allen « al teaches uavganon .hrough 

30 comparison of pixels on a frame basis. 

A disadvantage wnh me cunen. handheld printing devices on^nates from me 

„ of me printed providing position. - - 

posirioning on a pri„fin S orediuan. The type ofposition reading sensors cun-en,l, ufrhze 

such handheld and hand-opened printing devices have a deviafron ,n accuracy 
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positioning data of abou. 0.5.,%, consequentially reductng the quality ofhnage priming since 
a positional diverge-.ee of that magnitude ,s enough fa providing eriher en overiap or a gap 
between .wo subsequently prin.ed sections of an image having sides interfacing each other. 
The cotnpiete image prin.ed in sections utilizing pnnter-postuona. .nf.nna.io„ as provrded hy 
, such sensors win in snore intersections .herefore he either darkened due .0 over.appmg . pari 
of P ri„,ed .mage sechons or lighrened due to a d.s,a»c.ng between .he sense and .he rotal 
ima-e impression will thus be considerably impaired. 

There i S always ,he possibilUy that a hand-held pnnting device a. occas.ons ts 
posittoned correcly for a subsequeu. secriona, prrnrou. of an image, bu. this is achieved more 
,0 by chance and no. so much by exact posittoning Uuough se^or informarton. 
' ' Accordingly, the lack of prediCabtUry for pnn.ou. qua.i.y canno. be sat.sfac.ory 

fa the market, from which demands for maintenance of a cerrain homogenous and acceptable 
.eve! of printout quali.y probably «... he put forih as essenrra, requisi.es for ,he efficacy and 
app„cab.h.y of these devices By analog the state of the art through the above document 
„ and in view of the discusser, prob.etn. a need of providing a means for ensuring enhance and 
bomogenous qua„ty-prin,,ng emerges, which shou.d he accompushed 
interfering with the statural smaltoess of .he hand-held printing devices as of cogent 
composition. 
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Summary of the disclosed invention 

The present invention relates to a hand-operated pnnting device having a pnnt 
head assembly for a hand-held and hand-operated printing on a pnnt medium controlled by a 
pressor and a method therefore. One aim of the present invention is to prov.de enhanced 
image quality for pnntouts accomplished by the assembly. 

Hence the present invention sets forth a hand-held and hand-operated random 
m ovement-printin g dev.ee controlled by at least one processor, and having a pnnt head 

assembly comprised in a housing. Thereby it comprises: 

~,c«r rr«» a ns sensin° the position of the pnnting device on 
at least one position sensor means, sensin D u. t v 

a print medium in relation to pixels to be printed; 

a memory, storing at least one image with its mutual image pixel coordinate 

a print-head array provided with nozzles, for printing image pixels onto the pnnt 
raedl u m in accordance with the pixel coord.nate data d^ng a pnntmg seance; wherein 
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the image being built-up through sectional printing whereby each section has at 
.east one print area interfacing at least one other print axca. said interfacing pnnt areas being 
correlated to fill-out transition print areas during pnnttng of satd sections through at least one 
transition printing pattern by omitting pnnting of some pixels in said transition pnnt area. 
5 m one embodiment of the present invention., said omitted pixels in sa.d transmon 

area according to said pnnting pattern are randomly distributed. 

One embodiment compnses that said om.tted pixels in said transmon area 
according to said printing panem are distributed according to a mathematical algonthm. 

Another embodiment compnses that said omitted pixels m sa,d transmon area 
10 are distributed according to a pre-stored printing pattern. 

A further embodiment comprises that the probability of a pixel betng pnnted 
within the transition area of an image section is decreasing towards that peripheral s,de of the 
transition area facing a s.de of an image section for subsequent printing. 

A still further embodiment comprises that a pixel is printed within the transition 
ar ea when both the image-pixe. and the corresponding pixel of the transition pattern have a 

value TRUE For printing. 

Yd another embodiment comprises that a pixel is omitted within the tn.ns.hon 
„ea when one of an image-pixe, mt *= eorrespooding pixel of the transit.on patten, have a 

value FALSE for pnnting. 

A vet further embodiment comprises that a variable range of the outermost 

positioned nozzles in the array are arranged to provide the transition pattern 

A still further embodiment comprises that the 5-20 outermost positioned nozzles 
at each end of the array are ananged to provide the transition pattern. 

Yet one more embodiment comprises that the transition pattern provides a 
^dually decreasing probability of pixel printing the further out the nozzles are located at 

each end of the array. 

Yet a further embodiment comprises that an earlier omitted pixel is pnnted 

during a re-pnnting sequence of the same tmage and an earlier pnnted pixel is not .-pnnted. 

Yet an embodiment comprises that the print head is of the ink-jet type having 
nozzle channels, arranged for spraying it* droplets from » associated ink container onto the 
print medium in accordance with the pixel coordinate data. 

Furthermore the present invention sets forth a method for a hand-held and hand- 
operated random movement-pnnting device controlled by at least one processor, and having a 
print head assembly comprised in a housing. It comprises the steps of: 
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primed; 
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sens.ng tnc ,n.,u»g device position on a prim medntn, in relauon ,o pixels to be 
coring a. leas, one image with its mutual .mage pixel coordinate data in a 

, ^ p„n,ing .tnage ptxels Uuough -« i" • - - 

' m edi. m ... accordance with the pi«. coordinate d,a during a priming seance; wherem 

area i Lacing a. leas, one other print area, said interfacing pnn. areas be.ng 

,„ l,ionpr,n,,gpa..ernbyom,.,.ngp^ 

The method of Ore present tnvention ts able to perform memod steps 
ab „ve pnnt dev.ee embodiments .„ accordance with attached method st.b-c.atms 

Brief description of the drawings 

Henceforth reference is had .. the aceompanytng drawmgs fo, a bene, 
sanding of the g,ven samples and embodiments of the present ~ 
Fig . , illustrates a perspechve vie., in section of a pnntmg dev,c= that may 

used in the present invention; H^irp 
Fig. 2 tll-stratcs a perspective view from underneath of a pnnttng dev.ee 

M aCCOn " nS "° ;t 3 ,„„stra,=s a schema,, v.cw of the m,in components of a pnnt.ng device 
^'""i^mLsaperspecttvc view of another cmbod.men, for a prmrmg device 

that may be used in .he pteaent invention; 
J5 Fig. S illustrates a perspective view of a ampler prmttng dev,ce m y 

used in the present invention; ■ . 

Fig. 6 schematically .Uustta.es a sensor/prmt-head assembly that may 

the present invention; notion of a 

Fig. 7 il.usta.es a diagram w.«h parame.«rs used .0 de.erm.ne to posttton 

1(1 sensor lha. may be used in the present invention; 

F^mustta.esamag^wimparame.ersforapr.n.-headnozz.epos.r.on, 

Flg , i„us„a,es one embodimen. of a ttaoshion patten, fo, image pnnttng tn 

invention. 
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,0 a.d 1 1 respec.ively shows me same .mage. pnn.ed ,n secies w.m and 
vAhou. using .'«»». pan. in accordance .« the p.esent invention. 

Detailed description of preferred embodiments 

The present .nven.ion relates .o a handheld and hand op=r,.ed pr.nt.ng dev.ee 
■ te v,ng a p,,, head assembly and a method therefore, so eaUed Random Movement „ 
Technoio-y (RMPT). for second! prinfing of an .mage on a print med.um. The pnnUn 
r^Lod ptovid.ng ermanced. homogeneous end to a cetra.n degree pted.ctable 
I on, , U M,«y hy — of a printing transition pattern ,i.,ed in the areas 
10 C en loc ated section-sides of the primed image. The^y. a smoothentt, ^ 
l 6 u,arit,es and discrepances dunng pnnting, doe ,0 poaiUona, ~ ^ 
poslning of the device on .he print * reUting ,0 non-exact sensor data .o he dev, e. 
^ L achieved wi.hou, compromtsing .he co.posi.ion of ft. pr.n-.ng dev.ee. re. 

without enlarging it. for example by providing better-oualtty sensors. 

R. 1 .o Fig 10 disclose or relate .0 a handheld prin.er dev.ee as desenbed m the 
Swedish plication by WaUing no, ye. pob.isbed. which £ 

,„e mechan.ca. con.ro. of a prin.-l.ead and fotward feed.ng of a pnn.-ou, through ban 
I venents on a printing surface. Th,s e„.b,es a manufacturing of a pnn.er dev.ee, ba 

us er ,„ prin, fron, smal. portable devices such as a ceUular phone, a portable PC. a P-ona 
digua, Lance (PDA, or the m. and ..her portable electtonic dev.ces or for electron* 
uamnine printing of small texts, lags, addresses, cutting and cl.pp.ng 
„ By fixing a pnnt-head in a construction plale where one or ntore pos.non.ng 

" sensor means are fixed as wen, i. is possible .0 ob.a,n a geometrica, cons,n,c„on w.tt, an . 

mi y for eaeh individual ink-jet opening/nozzle in the pnnt-head. 

The eooriina.es. during » time fiame. donate me grounds for an 
30 prec.se spraying of irit-dtops onto a printing stttftce according • a 

me changes in direction, speed, action, roratton etc. along «"™Z an 
. mioroproeessor. provide, the possibiliry to adjust mo pnnttng-head to ^ - 
pre-programmed flow. f hdc-je, drops into an edible andvaonng flowof drops. 
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, a ,J : illusimte a Land operated pnn.ing device composed by a 
i0 „„de;, S n * . and , pn„.-head 2 which imerac, «*„ »nc « 
posting sensor means 3, a rmcro controller circuit 4, a coo—on „m, 5 *ansm* 
Z da,, one 0, „,o t e command bu.mns . a con.rol screen, and a source o, energy. - -ms case 

5 ' ba " erV 8 The embodrmen, accord.ng ,0 Fig., and 2 W *e differen, components of 
. pnnrino device Kaed ro a pnnred circui, card, which s.mubaneously functrons as . 
LlcL sutface .bare those component ere fe ed. -anon in 

which are sen, via rbe co.nrnunica.ion uni. 5 ,o a dara memory, for example, on 
r^bu mrorbe micro conrroiWci^n. WiUrrbe — 

lor mean, 13 and one of .he command bunons 6 .be coordma.es are — Uo an 
15 „„,.oing poirr. of reference in .he printing surface. One or more source, of bgh, for 
J ellg diodes (LED), UghUng up me pnnhng frame so ,h.. 
lor means are ac.iva.ed and .hen .he forward feedrng of .he coordmares ,o .he mrcro 

, 0 each orber, a geomemca, cons.nrc.ion w,.b a„ .he necessary pa,ame,ers for . ma.hema.ro, 
cl ,cula.ion.f.becoordin».esof.heprin.head2ca„beach,eved. 

The micro con.ro.ler eircui. 4 con.ams a software program, wtach uses he 
,„ da,a from rbe posting sensor means 3 and ma— anions * calculare 
in real time .he coordina.es for each individual ink-je. noazlc 12. 

using me measures of n» coordina.es esrab.ishes .he reared mo «- 
diK c»on for each case. The „me drfference between bvo measurements - 

and speed required. Smrultaneous.y a„ measurements am. en^mns 
compared with ,he smred pKnnng commands based upon coordinares e,ua.ed from 
on ,„a, da» J* ^ ^ ^ ^ ^ mlbnnition tQ 

decision. On a pos.Uve i„d,auo„ an e.ecmc ,mpu,e is general in -he p,eao- or ^ 
eUchica, m.oro pumps in .he concerned *Je. «*. .2, wh.ch .n -urn sends on. -cj 
drops onto the printing surface. 
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The printing commands are erased after each electric impulse so that even if the 
ink-jet nozzles coincide with the previous coordinates no ink drops are sent out to the existing 
print out. 

Fig. 3 illustrates how the different components of the printing device interact as 
5 well as reproduction of the geometneal forms established between the ink-jet nozzles 12 and 

the positioning sensor means 3. 

The embodiment according to Fig. 4 illustrates the pnnting device with a 
complementary digital camera 14, for example, such as a CCD equipped camera 

Fig. 5 illustrates another embodiment for printing of smaller text quantities or 

10 graphics. 

Thvs can be considered as an electronic labeling with a pre-programmed and/or 

programmable electronic stamp pad. 

In this embodiment only one positioning sensor means 3 is used and accordingly 
a simpler micro controller circuit 4 is needed, since the printing device only makes smaller 

1 5 and relatively straight movements. 

The sensor/print-head device consists of two position sensor means SO, SI and a 
print head array 60 mounted together as Fig. 6 illustrates. Fig. 6 illustrates further, the two 
sensor means SO and SI in a fixed relation to a print-head array 60 with ink-jet nozzles. Ho 
depicts the distance from the array 60 to the sensor mens SO, here Ho is the same distance to 
the sensor means SI. Ve and Vo, mdicate the distance to the upper most and the lover nozzle 
in the array 60, respectively. The sensor means SO, SI provide a s.gnal corresponding to 
movements in x- and y-directions in a first coordinate system fixed to the respective sensor 
means SO, Si. The sensor means SO, SI are fixed so that their coordinate systems are parallel 
to each other. Software keeps track of the assembly's position and angle relative to the paper 
25 coordinate system by integrating the movements given by the sensor means signals. 

The new positions given the differential movements of sensor means SO, SI are 

calculated as follows: 

All position changes given tn the sensor means coordinate system must be 
transformed to position and angle of the sensor system in a paper or other print medium 
30 coordinate system, here named as a second coordinate system. Since the distance, 2Ho, 
between the two sensor-means is fixed it is enough to know the position of one sensor means 
and the angle of the print head array relative to the second coordinate system. 

Ulustrated in Fig. 7, is a movement or navigation of the sensor pnnt-head 
assembly according to Fig. 6. The array 60 has been moved or navigated an angle alpha. The 



20 



10-SEP-04 15:17 FRAN~Zacco Sweden AB +46-8-3IB315 T-130 P 013/038 F-585 



Wo uj.^ur't. 




m 



upper most nozzle is depicted as Pnlast and the lower nozzle as Pnfirst, respecuvcly. » Fig. 7. 
Also, the second coordinate system is dep.cted with the two longer arrow axis in F,g. 7. 

In Fig. 7 at least one of the sensor means is assigned a first coordinate system, 
whereby one axis 62, preferably the x-axis, is directed through both sensor means SO, SI, and 
-5 the other axis, preferably in a relation to the array 60, here in parallel to the array. 

In Fio 3 the same movement as in Fig. 7 is depicted, but without the array 60. 
The Fi- S fanher "depict, a first coordinate system on the coordinate axis 60 directed through 
the both sensor means SO, SI The first coordinate system, is in this embodiment duplicated, 
as indicated through the arrows on the axis 62, but as the distance between both sensor means 
10 SO SI is fixed only one of the first coordinate systems is needed for computauon. 

The movement of the sensor means SO or SI (it does not matter whtch one) m 
the paper or pnot medium second coordinate system at an angle 'alpha' is calculated, « 
accordance with the present invention, as; 

deltaX = SODiffX * cos(alpha) - SODiffY * sin(alpha) 
x 5 deltaY = SODiffX * sin(alpha) + SODiffY * cos(alpha) 

Where SODiffX and SODiffY are the movements of the sensor means in x- and 
y-directions respectively, in the sensor/print-head device, named first coordinate system. 

The angular change can be calculated as the d.fference of the sensor means y- 
movements in the sensor means first coordinate system multiplied by a constant that ,s 
,0 determined from the distance between the sensor means SO, SI. To simplify, the angle * 
measured in units of one sensor 'step" and the sine and cosine values are taken from tables 
that are adjusted according to this. Thus SIDiffY - SODiffY, provides the angle change 

The movement in x-directton of sensor means SI is not used, the information ts 
redundant since the sensor means geometry is fixed. 
, 5 When the position of one sensor means SO or SI and the tilt angle of the 

sensor/pnnt head assembly alpha are known the positions of the print head nozzles can be 
calculated as follows, depicted in Fig. 7: 

The positions of the first and last nozzle are calculated as. 
PNGrstX = SOx + Ho * cosine(alpha) -Vo * sine(alpha) 
30 PNfirstY =S0y + Ho * sine(alpha) +Vo * cosine (alpha) 

PNlastX = SOx + Ho * cosinefalpha) -Ve * sine(alpha) 
PNlastY = SOy + Ho * sine(alpha) + Ve * cosine(alpha) 
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To calculate the positions of all nozzles, il is to Stan with the first nozzle 
positions and adding up the d.fference in X- and y-directmns between the nozzles, calculated 
by dividing the x- and y-distance between the first and last nozzle by the number of nozzles: 
PN(n)X = PNfirstX + n * deltaX 
s PN(n)Y = PNlast + n * deltaY 

where 

dehaX = PNlastX - PNfirstY 
deltaY = PNlastY - PnfirstY 

In accordance with the teaching it sets forth a sensor and ink-jet pnnt-head 2 
10 assembly comprised in a housing I for a hand-he.d and hand-operated printing dev.ce 
controlled by a processor 4. It thus comprises: 

U,o position sensor means SO, SI a. leas, one sensor means being re!a,ed to a 
firs, co„rd,„a,e sys.em, havi-g one ax,s in a reUrion .0 .he prin.-head assembly, and one ax.s 
62 in a direction through both sensor means, 

a print-head array 60 attached in a fixed position to the sensor means SO, SI. 
input means 6 on the housing connected to the processor for input of control 
commands; 

detemunin* means for reference coordinates in a second coordinate system 
pr0 v,ded in relat.cn to a print medium, the reference coordinates being established by a 
, 0 control command through the input means 6 with the thus read sensor means signals; 

integrating means for keeping track of the assemblies position related to the 
reference coordinates in the second coordinate system by iotegratmg 
displacement of the sensor means position in the first coordinate system; 

computing means for transforming the sensor means SO, SI coordinates to 
25 coordinates in the second coordinate system, whereby the assemblies position on the pnnt 
medium is determined in relation to the reference coordinates. 

Sensor means and print-heads that are suitable for the present invention are well 
fcnown in the art and described in for example US patent 5,927,872 by Yamada, US patent 
6 233 368 Bl by Badyal et al, and US patent 5,644,139 by Allen et al. Sensor means can be 
30 bought from Agilent, w^w^tom. Another sensor means has the product name HDNS- 
2000 and enables 1.500 pituxes/s, the next model in progress enables 6.000 pictures/, Sensor 
means in this description can comprise known means that are to cooperate together wUh a 
sensor itself, for example, LED's or only be sensors or an array of sensors. 
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th. rype of position reading sensors cunen.lv dW in 1™™, handheld and 

ha „d-o P era,ed pruning devices ^ » " ta ~ * *" 
aooa. 0 5-.%. which consider reduces .he pnnr-ou, quality end rhe »isoa. experience of . 

^edimage The human e y e eas„ y a- . .** — — " — 
L. in a primed image end a positional divergence of .he pnntmg dev.ee of abou. 0 
"early enough for provide eUhe, an overlap or a gap be W een rwo subsequent 
■„I secrrons of an rmage having sides interfacing each o.he, The comp,e.e rmage. ^ 
seebons u,,zing pnn,er,osi,,ona, —on as provided b y .he enrren V -aed 
srasoK , w„„n some ,n.eraec,,ons rherefore be eirher darned due ,0 overiapp.ng , par, 
, sub se qU e„. 1 yprin.edin,ages K ,ion S orUgh.e M ddue 1 o=dis«nci„gbetw.en,hesan 1 , 

I, occasions. ft. hand-held priming dev.ee will be positioned co^t.y for 
„n, sections, pnnrou, of an iroage, « .bis will be accompHshed more by cbance an 
L, so much by accuse posting by means of sensor da,a. Tbe random an4 un^c 
pnneou, ,ua«. y achieved is a grea. se,baca wi.b the fom.ee prime, so,u,.ons a d a need o 
, beuer prLuo, evident emerges, preferabi, without iM -» - ~ ' 
of the hand-held printing devices as of current composmon. 

For pr,n.,ng an image in sections wirh a bandheld and hand operated pn hng 

iok , rt pnn. head arra y (2, having nozzles .2 and achieving an unproved and ^homoge 
,„ ini-pnnton, qualhy a software solution ,s therefore implement in accordance w,.l, , 
• 0 ;l, ,nven,,on. »h,ch , one embod.men, pm.des a prin,,g pane. , a trans ,0 - 
Lean assocrated image section srdes inrerfacing each other dunng a prnnrng sequence, 
when the full image is printed in subsequent sections. 

A rmnsmon patrem can in one embodiment of.be presen. mven.ron be p ovrded 
„ .hrougb a vanable range o, .be ou.em.os, placed nozzle cbannefs U a, each end of the pnrd 
bead a my 60 during prinbng in accordance to transition pi«, pn n,.„g marucbons ^ 
vi a pnnter-inheren, sofrware. Tbe which are ,o be pnn,ed onto *< J ^ 

wording to .he s,o,ed pize, da,a Onoogh use — g «* ^ 
ere consequently printed mereon a. positions enreespondmg ,o men murnal. y sua 

30 positional coordinate data. . . ft 

During a printing sequence, *e prin.es dev.ee is swep., preferably fr» 
* Ok ri« and back .o the left and so forth fonning a meandering movement of the de m 
d.recuon on me print medium for sequent,,* building up a mil -C - 

image, bnage przels „ men, in a prefcrmd embedimen, of ,he invent.on. provrded as ml 
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droplets from an mk container, pnnted onto the medium through for example- a total of 128 
nozzle channels U on the P nn« head array 60 at positions thereon in accordance to previously 
stored .mage pixel coordinate data with exceptions for the respective selected number of the 
most distal channels on the array, omitting some r>f the pixels in accordance to a cenain 
pattern for forming a visually smoothened transition area between subsequently pnnted image 
sections having interfacing sides. The 128 nozzle channels 12, in one embodiment of the 
invention, form a single pixel column extending in the veruca. direction on the medium 
dunng panting of an image sectton and the ptxels lying in the line of the print head array 60 
are continuously selected from the memory for printing during such a sequence. The software, 
then through the transition pattern, which for example can be pre-stored, randomly generated 
or generated according to a mathematical algorithm, also controls the printing or omitting of 
pixels through the selected number of outermost positioned channels at each end of the pnnt 
head array. The pixels are consequently only pnnted onto the medium through the said dtstal 
channels when both the selected memory-stored image-pixel and the corresponding pixel as 
5 of the transition pattern are present i.e. when both the corresponding pixels have a value 
TRUE for printing. In cases where either of the transition pattern or stored image-pixel is 
missing, that pixel is omitted dunng that printing sequence. An earlier pnn.ed pixel will not 
be printed again, but an earlier omitted pixel has further chances of being printed if and when 
the array of nozzle channels on the device is repeatedly swept across the location of such an 
-0 omitted pixel on the print medium. Such a repeated sweeping of the printer can be performed 
for the sake of improving the pixel density of the printed image and earlier omitted pixels in 
transition areas can then be printed in accordance with their respective pixel coord.nate data 
retrieved from storage in the memory. The previously printed pixels, which together form the 
essentially complete printout of the image, are then, in one embodiment of the invention, 
25 omitted from re-printing as their respective coordinate data are deleted from memory dunng 
their respective initial printing and that coordinate data can therefore not be referred to again 
for printing. 

Alternatively, stored pixels, i.e. pixel data, are moved from a first memory place 
to a second memory place after being used in a printing sequence, for user-controlled retneval 
30 to the first memory space again for repeated printing of the full image later. 

Fig. 9, according to one embodiment of the present invention, illustrates a pre- 
stored transition-pnnting pattern generated by the 15 outermost positioned nozzle channels 12 
of the print head array 60 and is intended to appear randomly generated. The probability for 
printing a pixel according to this transition pattern as of columns n to n + 15 decreases in each 
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column towards the lower end rhereof. In the uppemros, row of pixels the probability for 
pnntintr a pixel is 1546 and rhe number of pixels for priming decreases linearly ,o a 
probabilily of 1/16 for pixel printing at the lowermost end. which represents the stde 
interlacing a subsequent section for printing. Each of the columns n to n+15. according » the 
, pattern has a toral of 7 or S pixels for printing and has a pnnting pattern drffenng 6rom the 
other columns in that range, In co,nmn n. for example pixels 1-5. 7. 9 and . 1. counting from 
,he lowermost side of the column, cannot be pnnted and in column o+l. ptxels 1-4. 6, 8. 10 
a „d 13 cannot be primed according >o the pattern. The .sanation patten, ,s then crcularly 
repeated starring from column n + >6. having an identtcal pnnting pattern as that of column n. 

Durin» a prinfng sequence, all pixels ,n a single or multiple transit™ pattern 
column for example column n or columns n and n + ., are pnnted simultaneous* grven ma. 
«. requUr.es fo, pixel pr.nting are <u.n.led, as beingpan of a tota, of .28 pixels for pnnttng 
simuUaneuuslv by the single or mulnple row nozzle channels 12 of.be prin, head array 60 

Fig 10 and 1 1 respectively show rwo printouts of the same image, bolh pnnted 
i„ sections wi«h a handheld and hand-operated primer. Fig. 10 dep.cts .he image printed 
without using a transitton pattern and interfacing tmage section sides of the pnntour then 
suffering Iron, poo, quality in the transition areas. Fig. U dep.crs the image pnnted unhztng a 
transmon partem in accordance with the present tnventton and the rransi.ion areas between 
subsequently pnnted tmage sections are Uren hardly drscemib.e, the nansuion pattern thus 
allowmg for a high quality printing with such handheld and hand-operated pnn.ers desptte 
positional deviation of the device on the prinfng medium due to macourate data from the 
printer sensors dining a printing sequence 

I„ one embodiment of the present invention, the 5-20 outermost pos.Uoned 
nozzle channels at each end of the array are arranged to provide the transition pattern. 

In another embodiment of the present invention, a pixel is omitted from pnntrng 
within the transition area when one of an memory-stored unage-pixel and the corresponding 
pixel as of the transition pattern have a value FALSE for printing, i.e. when only one of the 
selected memory-stored unage-pixel and the corresponding pixel as of the transrtion pattern 

arc present. . 

ta embodiments of the present invention, an ink-jet print head with an assocared 
ink confer has been mentioned. However, .he invention should no. be .united ro tnk-.e, 
prin, heads on.y. on the cottfrary, the principle desenbed oould be applicable on other types of 
print heads as well. 
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14 

It is appreciated that the means used in the present mvention are hardware 
means or software means oi a combination of both. 

The present invention is noi restricted to given embodiments or examples, but 
' the attached set of claims define other embodiments for a person skilled in the art. 

5 
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Claims 

l \ luu,d-UeLl and hand-operated random movement-printing device controlled 
by at least one processor (.4). and having a print head (2) assembly composed in a housing (1), 
further comprising: 

at leas, one position sensor means (3), sensing the position of the pnnhng dev,ce 
on a print medium in relation to pixels to be printed, 

a memory, storing at least one image with its mutual image pixel coordmate 



data, 

10 



a print-head array (60) provided with nozzles (12), for printing image pixels onto 
the pnnt medium in. accordance with the pixel coordinate data during a panting sequence; 
wherein 

the image being built-up through sectional printing whereby each sectton has at 
to < one prin, area tnterfacing a. teas, one Cher print area, said interfacing print areas betng 
cotrdaled ,0 fill-out transttion print areas during printing of said sections through a, test one 
,5 t^stfionprinungpauentbyonrit.u^prin.tngofsomeptxc.sinsaidtramttionpnntareu. 

2. A printing device according to claim 1. wherein said omitted p.xels tn satd 
transition area according to sa,d printing patient are randomly dtstributed. 

3 A printing device according to claim 1, wherein satd omitted pixels tn satd 
transttton atea accordtng to said printing patten, are distribuled accord.ng to a mathematical 
20 algorithm. 

4. A printing device according to cla.m I, wherein said omitted ptxels .n sa.d 
transition area are distributed accord.ng to a pre-siored printing pattern. 

5 A printing device according to one of claims 1-4, wherein the probability of a 
pixel being printed within the transition area of an image section is decreasing towards that 
-5 peripheral side of the transition area being a side of an image section for subsequent pnntmg. 

6. A pnnting device accordtng to one of claims 1-5, wherein a pixel .s pnnted 
within the transition area when both the image-pixel and the corresponding pixel of the 
transition pattern have a value TRUE for printing. 

7 A printing device according to one of claims 1-6, wherein a pixel is om.tted 
30 within the transition area when one of an image-pixel and the corresponding pixel of the 
transition pattern have a value FALSE for printing. 

8. A printing device according to one of claims 1-7, wherein a variable range of 
the outermost positioned nozzles in the array are arranged to provide the transition pattern. 
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9. A printing device according to one of claims 1-S, therein the 5-20 outermost 
positioned nozzles at each end of the array are arranged to prov.de the transition pattern. 

,0. A printing device according to one of claims 1-9, wherein the transition 
pattern provides a gr adually decreasing probability of pixel printing the further out the nozzles 

5 are located at each end of the array. 

11 a printing device according to one of claims 1 -10, wherein an earlier omitted 
pixel is printed during a re-printing sequence of the same image and an earlier printed pixel « 

omitted from re-piintins. .... 

P A printing device according to one of clauns Ml, wherein the pnnt head ts 
,0 of the ink-Jet type having nozzle channels, arranged for spraying ink droplets from an 
associated i* container onto the print medium in accordance with the pixel coordmate data. 

13 A method for a hand-held and hand-operated random movcment-pnnUng 
device controlled by at least one processor (4), and having a pnnt head (2) assembly 
comprised in a housing (I), comprising the steps of: 

senstng the printing device posttion on a print medium in relation to ptxels to be 

storing at least one image with its mutual tmage pixel coordmate data in a 

printing ui»« P1 xels through nozzles (12) in a pnnt-head array (60) onto the 
20 print medium in accordance with the pixel coordmate data during a printing sequence; 
wherein 

the image being built-up through sectional printing whereby each sectton has at 
,east one print area interfacing at least one other print area, satd interfacing print areas bong 
correlated to fill-out transition pnnt areas during panting of said sections through at least one 
25 transition printing pattern by omitting printing of some pixels in satd trans.tton pnnt are, 

14. A method according to claim 13, wherein said omitted pixels in satd 
transition area according to said printing pattern are randomly distnbuted. 

15 A method according to claim 14, wherein said omitted pixels m satd 
transits area according to satd printing pattern are distributed according to a mathemancal 

30 algorithm. . a 

16. A method according to claim 15, wherein satd omitted pixels .» sa.d 

transition area are distributed according to a pre-stored printing pattern. 



15 

printed, 
memory; 
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17. A method according to one of claims 13-16, wherein the probability of a 
pixel being printed within the transition area of an image section is decreasing towards that 
peripheral side of the transition area facing a side of an image section for subsequent printing. 

1 S. A method according to one of claims 13-17, wherein a pixel is printed within 
the transits area when both the image-pixel and the corresponding pixel of the transition 

pattern have a value TRUE for printing. 

19. A method according to one of claims 13-18, wherein a pixel is omitted 
within the transits area when one of an image-pixel and the corresponding pixel of the 
transition pattern have a value FALSE for printing. 

20. A method according to one of claims 13-19, wherein a variable range of the 
outermost positioned nozzles in the airay provide the transition pattern. 

21. A method according to one of claims 13-20, wherein the 5-20 outermost 
positioned nozzles at each end of the array provide the transition pattern. 

22. A method according to one of claims 13-21, wherein the transition pattern 
provides a gradually decreasing probability of pixel printing the further out the nozzles are 

located at each end of the anay. 

23. A method according to one of claims 13-22, wherein an earlier omitted pixel 
is printed dunng a re- P rinhng sequence of the same image and an earl.er printed pixel is 

omitted from re-prmiing. 

24. A method according to one of claims 13-23, wherein the print head is of the 
ink-jet type having nozzle channels, for spraying ink droplets from an associated ink container 
onto the print medium in accordance with the pixel coordinate data. 
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